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It is with deep regret that we report the death of 
Olea Davis on Wednesday, April 6th, 1977. 
Olea was a remarkable woman. She was born in Buffalo, 
New York, in 1899 of Canadian parents who returned later 
to life in a Northern Ontario min ing town. Olea 
graduated from McGill University as a physical educatior 
major (her erect carriage will be well remembered). Her 
later training at Ontario College of Art in Toronto, 
and the Ecole des Beaux Arts in Montreal, was directed 
towards sculpture and pottery. 
About 1927, after her marriage, she moved with her 
husband to B.C., and managed to combine the duties of 
a doctor's wife, and the mother of two sons, with her 
consuming interest in art. During the construction of 
the Hotel Vancouver, Olea was commissioned to design 
lighting fixtures and ornamental screens. 
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During the second world war, she fo~nded the Allied 
Officers' Club with premises on Georgia Street, 
as a social centre for officers' whes and for the 
use of officers on leave. She designed and promoted 
the dogwood flower as the official emblem of the 
province of 3.C., and it was accepted by the Legis-
lature in 1952. She then worked with the Community 
Arts Council to set up the first craft outlet here, in 
premises on Howe Street, 
Her next major enterprise was that she worked towards 
securing, with the help of Dr. Gordon Shrum, one of 
the U.B.C. Acadia Camp army huts as a permanent 
location for the Department of Extens ion pottery courses 
where they flourished for the next thirteen years or so. 
This was the scene of many lively sunmer schools . 
Rex Mason taught in the winter and the summers brought 
instructors such as Carlton Ball, Santo Mignosa, John 
Reeve and Harry Davis. 
Olea's work appeared in all the important ceramic 
exhibitions - abroad in Brussels, Ostend, Florence 
and Berlin, at home in all the Biennial Ceramic Ex-
htb1ttons 1n Toron to and Montreal, and in America in 
the Syracuse Biennial. Later, Olea herself became 
an instructor there, generous as always with her 
time and knowledge. With a grant from the Leon and 
Thea Koerner Foundation, she collaborated with Stan 
Clarke , Reg Dixon and Hilda Ross in extensive research 
on B.C. clays, and this resulted in the first commer-
cially prepared mixture. 
As far back as 1954, she and a small group founded the 
B.C. Potters' Guild, and she served es its first 
president. Without her continuing leadership through-
out its early years, it would never bave survived to 
become the considerable organization it is today. In 
the early .vears facilities were few, knowledge sketchy, 
materials and equipment hard to come by. When Olea 
saw any signs of talent, she was endlessly encouraging 
and helpful, and there are many potters around in 
Vancouver today who are in her debt. Everi the younger 
potters, who ~rew up after she retired, owe· her more 
than they know. 
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FAREWEll NANCY 
It was a happy day for the Potters Guild of Br i ti sh 
Columbia when Nancy Star came to town! 
We first became aware of Nancy when she brought some 
exciting raku pieces to our annual sale at Hycroft 
in 1973. Since then she became an important and very 
popular member of our pottery community . We were very 
pleased when Nancy agreed to be our president. In 
taking on this position she accepted a great challenge 
as the Guild was in a rather precarious state at that 
time. Through her quiet and efficient efforts Nancy 
bound up our wounds and in no time at all had us work-
ing happily together. 
During her few years in Vancouver Nancy made a great 
contribution both to the Potters Guild and to her many 
friends. We have benefited equally from Nancy's 
teaching and the pleasure of seeing several shows of 
her work. 
Nancy returned to california jus t before Christmas. 
She will be sadly missed by all her associates but 
as she will return to Vancouver in August with a show 
at the House of Ceramics, we bid her farewell and not 
good-bye. Our love and best wishes go with her and a 
warm welcome will always attend Nancy's return. 
STOP PRESS 
The Canadian Crafts Council is delighted to report part 
of the Budget notice by the Minister of Finance. 
"In the Sales Tax area the exempt ion for small manufac-
turers will be raised from $3,000. to $10,000. It is 
also our intention to exempt certain producers of 
craft products which'are of significance to Canadian 
culture and heritage." 
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In the official notice further important changes are 
recorded . 
1. Sales will not have to be exclusively by retail 
as at present. 
2. Small manufacturers at present subject to excise 
tax (jewel lers) will be relieved of this tax also. 
3. The Minister may direct that any class of small 
manufacturers or producers shal l be exempt from 
payment of sales tax irrespective of the $10,000 
limit. 
It i s the intention of the t1inister to designate 
craftsmen who produce works which are of cul tural 
significance as small manufacturers to the extent that 
they personally manufacture or produce crafts by hand. 
These crafts will be specified by regulation. Crafts-
men may wish to contact their local Excise Office to 
ensure that they are notified of details as soon as 
they are available. 
What this means is that after years of struggle by 
craftsmen the Canadian Crafts Council has at last 
succeeded in obtaining the relief we have sought for 
so long. All that remains is to ensure that the 
largest poss ible number of crafts significant to the 
Canadian culture and heritage are now exempted 
Thi s news became available to the Council during an 
important meeting of the Board of Directors of CCC 
which was intent on restructuring the Council. Our 
grateful thanks go to these directors and to all those 
craftsmen who assisted with our brief and who contacted 
their M.P.'s. May we suggest you now write and thank 
them? 
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GLAZE INVESTIGATION 
By Ann Mortimo1• 
This Ql•ticle ]'ir>st appeaJ"{Jd in the Ontario Potter, a 
biannual publication of the Ontario Potter>s Association 
The Western Potter> expr>Gsses thanks to Ann Mor>timer and 
tho Ontal'io Po tte2• for pe1"'1ission to reprint it. Ed. 
It would not be an exaggeration to suggest that if all 
the glaze test tiles that have been fired in Canada (at 
educational institutions, workshops studios and gui lds) 
in 1975 were to be set up--end to end-- that I could t ip· 
toe from the East coast to the Hest coast without 
ever having to touch the earth - the source of the 
materials. What a strange thought that is! 
The testi ng goes on and on and on, usi ng the methods of 
n~ l ecula r theory, ul timate per cent analysis, computer 
printouts, line blends, flux variations, triaxials, 
quadraxials, the "latest" published glaze recipes from 
the "latest" ceramic publication or the "latest" book, 
or from the most recent workshop attended, where the 
instructor shared a few of his or her "workable" 
glazes. 
What has been · ""'-'d r• :m :-,•s• from this massive 
commitment of one's time (which is scarce and very 
val uable), from the use of large quantities of materials 
(which are expensive and limited), the use of space in 
one's kiln (which is also limited) and the use of a 
variety of types of energy (which must be conserved)? 
It has been my observation , that the majority of tests 
receive a cursory glance and that 99.9% of them are 
rejected because at the first testing, they are not 
"precisely" what the tester was searching for, if 
indeed one knew in advance what one was looking for, 
other than a "good" glaze. A quick glance, occasionally 
a tacti le assessment- decision made - rejection - and 
on to the "newest- latest" acquired formula. He missed 
winning the lottery again! 
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During the 1976-77 academic year at Georgian College in 
Barri e, Ontario, the third year ceramic students worked 
on a number of tests which were designed to fu lly 
invest igate the potentia 1 of one basic gl aze ( 1vh i te 
or clear). A portion of the investigation was designed 
to discover hOI• this one bas i c gl aze, could be slightly 
altered to produce an unlimited variety of glazes that 
would meet the needs of a producing potter. If, ~1ith 
slight variations in composition, a variety of glazes 
could be produced with a varied palette of colours, 
then the number of materials that one would have to 
stock could be kept under control, conserving space i n 
the studio and requiring a sma ller financial outlay. 
If the basic structure of the glazes in use is similar, 
then the glazes should be compatible with one another, 
allowi ng layering and l ine blending of glazes, thus 
further extending t he potential combinations. 
L NE BLENDING OF GLAZES A and B 
A X y z B 
100% 75A SOA 25A 
258 50B 7'iR 100'!: 
you could use: 
- 100 ~ms. or 4 tbsp. of prepared glaze 
75 gms. or 3 tbsp. of prepared glaze 
50 gms. or 2 tbsp. of prepared glaze 
25 gms. or 1 tbsp. of prepared glaze 
Procedure: 
From whatever source they wished, each student selected 
one basic gl aze that was working for them, or was close 
to what they required for their work. The selection 
ranged from clear to satin to matt gl azes. The formula 
of each glaze was studied so that there was as under-
standi ng of the kinds of materoials used and of the 
proportions of the component parts. 
By locking up the molecular proportions or the ultimate 
per cent analysis of each ingredient, the chemical make 
up of the materials was studied. (This information is 
readily available from the suppliers of ceramic 
materials). Those with skills to use t he unity 
molec~lar formulas (UMF) or the ultimate per cent 
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analysis (UPA) used their trusty calculators to quickly 
determine t he UMF or the UPA of the glaze. If the mol-
ecular system was used - the question arose - did the 
composition of the satin or matt glaze that was tested, 
fall within the established range? If not- what mat-
erials were below or above, the established guidelines? 
A similar decision was made by those who used the UPA 
sys tern. (See John Reeves' text for Book One, A Potter'! 
Way to Understand Glazes). Knowledgeable adjustments 
could be made at this point. 
N.B. If these skills are not part of your background, 
understand at least the variety and proportions of ele-
ments that each material brings to the glaze structure. 
i.e. Composition of Dolomite 
54.8% cao (ca lcium) 
44.0% MgO (magnesium) 
trace amounts of Al 2o3 and Fe2o3 (al umina and iron) 
Composition of Bell Ball Dark Clay 
53.08% Si02 (silica) 
30.38% Al 2o3(alumina) 
.36% MgO (magnesium) 
. 91% Fe2o3( iron) 
1.01% trace elements 
With some understanding about what was actuaZZy in the 
glaze, the students then proceeded with a series of 
tests which challenged them to learn how to aZtel' or 
manipulate the glaze. 
AREAS OF INVEST IGATION 
If the glaze was clear, by altering the proportions of 
the materials in the recipe or by adding one more mat-
erial, the students attempted to produce a satin or matt 
glaze. If the glaze was matt, they altered it to fire 
to a satin and clear glaze. If the glaze was satin or 
waxy, they attempted to move it to a clear and to a matt 
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surface. Again, a variety of systems were used and i t 
was necessary to i nvest igate in the text books , the 
functions and/oP qua~ities that the materials bring to 
a glaze. 
TYPES OF MATT GLAZES 
Those using clear and sat in glazes also at tempted 
to develop matt surfaces by: 
a) i ncreasi ng the proportion of sil ica un t il they 
achieved a s i l i ca mat t glaze; 
b) i ncreasing the proportion of al umina (in the clay 
content of t he glaze formula) until they achieved an 
a l umina or clay matt surface; 
c) i ncreasing the fluxing port ion of the formula to 
achieve a f lux mat t surface (i .e. dolomite , whiti ng, 
etc . ) 
This was done by addi ng a series of 5% i ncrements to 
the base glaze of 100 gms. until t he glaze surface 
became matt. Results were sometimes achieved wi th 
five to ten per cent addi tions, but the majority 
required fifteen to forty per cent additions. The 
clay or al umina matt was the easiest to achieve, but 
the surface quali ty variations of t he flux or silica 
matt tests made this experiment wor thwhil e . 
With reference to obta ini ng silica, clay and flux matt 
glazes it is necessary to understand that silica , 
kaolins, bal l clays and many of the flux i ng material s , 
on their own, do not melt or form a glass at the 
temperatures at which mos t potters work. 
John Reeve states it well in his book on glazes. 
"There i s an ideal proportion between silica and the 
f l ux i ng materials wh ich causes the lowest temperature 
mel t. Thi s point of balance i s called the eutectic. 
Less f l ux , than the eutectic in the mixture causes 
less melt. More f l ux than the eutectic in the mix-
ture does not cause more melt. The flux in excess of 
the eutectic does no t enter into the glass making, but 
l ies within the glass inertly, act i ng more as a re-
fractory (resis tant to heat) than flux , thus causing 
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mattness in the glaze, or crystall izing out of the glaz 
and causing opaque crystal format ion on the sur face. 
This i s a co~nonly i nduced cha racteristic of glazes 
and produces what i s called a fZux-matt glaze. 
A similar situation can exist if excess silica is put 
into the glaze. If there are insufficient fluxing 
materials for it to combine with, i ts refractory na t ure 
will result in unmelted particles lyi ng inertly in the 
glaze , resulting in a siUca 'Ttatt sur•face. Kaol ins 
and bal l clays bring a high proportion of sil ica and 
alumina to the mixture (80 .-901: of the material is Si02 and Al203). 
SUBSTITUTION 
The formul a was then further investigated by straight 
substitution nf materials. If G-200 was used in the 
basic formula, then the glaze was retested using the 
same amount of as many feldspars as were available in 
the sodium (example: nepheline syenite , potassi um 
(example : K-200) and calcium range (example: Cornwall 
stone) . 
Clay substitutions involved the use of kaolins, ball 
clays, albany, barnard, red art and local clays. The 
full range of fluxing materials was also substituted. 
Once again, many,-. '':• vJ;···. r•.··' and potential tests 
appeared from lhis series of tests. 
AOOITIONS 
If the basic formula, for example, contained within 
its hundred per cent 17% dolomite, additions of various 
fluxes (example: bari um. whiting. wollastonite . etc.) 
in 5% increments, (up to 20~ or mo re) transformed the 
base into other workable glazes. 
The opacifying materials such as tin,Opax, Superpax, 
Zircopax and titanium were tested. The composition of 
the basic glaze seemed to control which of the opacifyin~ 
agents produced the most satisfactory resul t. No single 
material surfaces as "the winner". 
Line blends of single colouring oxide additions were 
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done to some of the tests. As we 11 , 1 i ne blends of 
two colour additions were al so carried out. 
Colour Testing: Quick r~ethod of Testing 
Colorants (courtesy of Robi n HoppeP) 
1} Mix in bowl 100 gm. of base glaze with water to 
a norma l brushable consistency. 
2) Weigh 10 gm. of colorant (oxide, carbonate or 
stain) and place it on a clean glossy surface (tile 
or paper). Using a knife divide up the pile of colorant 
(done visually) in to half, then quarters . Divide one 
quarter in two, then one portion in two. The pile 
should look like this : 
3) Make the test tiles of bisque with commonly used 
slips and observe range of colour effects. (Do not 
forget to serial number t~e tile). 
4) First brush one ti le with base glaze. 
5) Then add pile (A) of the colorant, mix well and 
apply to t ile 2. 
6) Add pile (B) of the colorant to the mix, mix well 
and apply to tile 3. 
7) Follow same procedure for remaining colour until 
seven tiles are done. The results will be approxi-
mately as follows: 
1 - Base Glaze only 
2 - Base glaze plus 0.625% colour. 
3 - Base glaze plus 1.25% colour. 
4 - Base glaze plus 2.5% colour. 
5 - Base glaze plus 5.0% colour . 
6 - Base glaze plus 7.5% colour. 
7 - Base glaze plus 10% colour 
B- Fire to required cone and record results. 
For added variation colorants can be cross blended. 
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as follows: 
CoZomnt X 
Colorant Y 
I 2 
10 8 
0 2 
J • 5 6 
6 4 2 0 
4 6 8 10 
Using a total of 10 grams of colour, well mixed in a 
dry state (thro ugh a tea strainer) and doing tne mixing 
as above , a wide range of subtle colour variations can 
be achieved. 
Colourants which have been tested with this basic 
concept are: iron - copper - cobalt - nickel -
manganese - rutile. 
l~any other oxides could also be used as well as under-
gla ze colours, bodY stai ns, etc. 
RESULTS 
By now, a great deal of informat ion had been gathered 
by testing on~ basic glaze and this showed the students 
how to shift a glaze from a clear r~nge to a matt range, 
and back. Different balances of materials had produced 
interesting variations. 
Additions of materials had altered the kind and quality 
of the fired glaze surface. Colour tests had indicated 
a range of intensity and surface qua l ity. Vari ations in 
colour response to different f l ux ing materials had been 
demonstrated. 
From this investigation, each student selected several 
results of interest and then proceeded to investigate 
the l>ange of use (cones 6 - 9) and the •.raniZi;j 
(oxidation, reduction, salt) of the glaze. It was then 
used on different clay bodies (light, medium dark) in 
varying thicknesses of application. Its use over slips, 
underglaze colours, s tains,pe~ci l s a~d colouring oxides 
was tested. l~ethods of application were also explored 
(pouring, dipping, spraying, brushing and sponging) . 
Some glazes worked well when applied by several of the 
methods of application, again giving a variety of surface 
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effects. A glaze that worked well at this stage , was 
then appl ied to three simi lar objects, wh i ch were 
fired, one at a time, in the next three kiln loads 
to test the consistency of results. Some proved to be 
very rel iable even with s li gh t variat i ons i n l ength of 
f i ring or temperature reached . 
The range of what could be done , in t he way of 
testi ng was endl ess, i n fact, it i s compl etely and 
totally overwhelmi ng when yo u cons ider t he potential 
combinations that could be i nvestigated. But i t does 
ma ke sense to t horoughly i nvestigate the potentia l of 
one gl aze instead of constant ly l eap- frogg i ng to t he 
"latest" acquired magic formul a . lear n to under stand 
the pr i nc i pl es of developing gl azes and learn to alter 
proportions and/or ingredi ents, rather than accumulate 
books full of unrelated rec i pes. 
For those 11ho have said somewhere along the line - but 
l don't have a l l those materials , or cl ay bodies, or 
- or - or, l can only suggest that most col leges , 
night schools, summer school s, v1orkshops and guilds 
have programmes that 1·10ul d put you in a situation where 
you will find a way. You can also just do as many as 
are possible within the limi ts of what is available 
to you. Above all, take the time to familiarize 
yourse 1 f with the >lih we of the r:ate!•ials that you 
are testing and try to analyse or understand your 
resu l ts- rather than just like or dislike the ti l e. 
Perhaps you wi 11 discover and respond to the qua 1 i ty 
of a si 1 ica matt or barium matt surface or enjoy the 
variations that substitutions of 11ollastoni te and albany 
bring to oxidation fired glazes. Perhaps too, you 
will start to understand the .;tr>uctuz•e of the glaze 
that you are using and become ski l led in developing 
it to a point where it v1ill provide you with the 
quali ty of gl aze that enhances good pots. 
TEST VEHICLES 
A) Test tiles 
Tiles should sit on the ki ln and not lie fl a t so that 
you can see hov1 much the glaze 11ill fl o~>J and l·ihe the r 
or not there is variation between the outs ide and 1nner 
surfaces. There often is! l~ake the tiles large 
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SOME NOTES 0~ PORCELAIN 
Part Two 
B~ ... ~htt R-.;..,;;.•c 
This it pi.!·p+ ttJ...· ~'· ,.rohr= Reei.te 's paper• .. n: por.:elain 
bodieF. The fi,•tJt ;w·t, ;Jhi:Jh we p1•inted in the last 
iRsue of The Wr>iltt>!'>l Potter, hae pro11q Md many 
favow•abZe c~nt" i''O"' votters thrO!.(!hou~ the 
country . Once a,? lin , lh" We stet'>~ P?tte1• o.rrresses 
'·-k 'R . ~· .. .. , •. , tnc.a;. s to ,.:r• . ce,J ... ),.1• .... tut p;:1 ........ . •"nt::>n to rw:~t.1 sn 
t;lis article. Pzrt t1r "' r.:itt Ce r1~i~:ci itt o:Ar 
Pr:rt issue. 
SILICA, TIHE AND PARTICLE SIZE 
The Chinese 11\lterial for porcelain-makinq, PETUNSE 
and KAO-LING, correspond to CORNISH STONE and CHINA 
CLAY. That is what vte generally say, and it is 
certainly a ~eneralization, for there is no combina-
tion of our Cornish stone (or feldspar or nepheline 
syenite) which will combine with our china clay to 
produce a porcelain body at cone 8-10. The permutations 
are invariably too low in SILICA and we must always 
augrr.ent the 5ilica content with quartz or flint. The 
difference bEtween the silica in clay and the silica 
in quartz or flint is not a difference in chemistry 
(Si07 is SiD.) but a physical difference in size. Clay 
contains finely-divided silica which dissolves readily; 
quartz and flint are only as fine as they are mil led 
and only dts5olve with difficulty. 
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During t~e firing of a porcelain body, the feldspar 
melts first anc combines with the clay in a more-or-
less liquid fo rm. Thi s solution then gradually 
dissolves the Silica . It Is crucial to understand 
this as a sequence, for it implies the Time-Relative-
to-Particle-Si2e factor which determines the quality 
of any porcelain body. A well -matured porcelain body 
will contain the maximum SILICA GLASS (for vitrifica-
tion and translucency) and just enough FREE SILICA 
to control the thermal expansion. To whatever 
extent quartz crystals remain undissolved in the body, 
that body is less translucent. 
It 1s generally accepted and understood that SAND 
(coarse quartz crystals) added to a stone1vare body 
should not be "counted" as part of the silica content 
of that body, because the sand does not melt into t he 
body-glass. Wh~t is l ess generally understood is that 
the ground silica (quartz or flint) is also, i n relative 
terms, a coarse material which resists di ssolving, 
and i s more like fine sand in size than it is like the 
extremely fine, easily di ssol ved si lica in the clay 
itself. Thus, quartz or flint added to a porcelain 
body should be thought of more as f ine sand than as 
silica and will augment the silica glass content of 
the body very li ttle. This is t rue, unless of course, 
the firing is l·)ng enough to accomplish the slow 
dissolve of quartz . (Slol'l firing below llOQOC helps 
very little in this respect. I t is only as the body 
nears maturity that slow firing or "soaking" is a 
desirable and necessary ingredient.) 
The size of the quartz particles is of great importance 
because all materials dissolve only from their surfaces. 
It wi ll only partially dissolve unless the quartz has 
greater surface (i.e. smaller size) or greater time to 
dissolve, or both. Otherwise this would result in 
diminished vitrification and translucency and increased 
possiblity of the ills to be derived from too much free 
silica. 
Un less or until we understand the time/particle-
size factor in porcelain making, a recipe like this: 
So CHINA CLAY 
28 FELDSPAR 
17 
14 QUARTZ 
2 BENTON! T£ 
can be very misleading. It may produce a well-
matured high-silica, craze-free, translucent porcelain 
or it may produce a glaze-crazing, not-very-vitreous 
semi -porcelain with a surface like plaster of par1s, 
dependi ng not on the recipe but on the particle size 
of the sili ca and/or the length of the soaking period 
in the f i ring. 
Beyond a certain level, simply to pump more and more 
s il ica into a recipe in order to sati sfy an ana lysis 
without regard to the firing time or the particle 
size decreases not only the v1orl<ability of the clay 
but al so the translucency (from free quartz} at a 
far greater rate than it increases the vitrification 
(from more s ili ca glass). 
A NECESSARY, IF CONPLICATING, FOOTNOTE 
The slow firing of a pOrcelain body increases the 
silica glass and therefore the vitrification and 
transl ucency. It dimini shes the quantity of free 
silica, which decreases the thermal expansion and 
contraction, leading toward! crazing. At the same 
time, the slow f iri ng also converts more of v1hat free 
silica there is into cristobalite and leaves less as 
free quartz. This increases the thermal expansion 
and contraction, leading away from crazing again. 
Thus there is a compensating effect in the thermal 
expansion caused by s 1 ow firing. 
Although the experts seem to shy away from the desira-
bi lity of cristobalite formation in stoneware bodies, 
the porcela in maker can hardly avoid it. The relatively 
smal l quantity of free si lica in a porcelain body makes 
it a less important factor than in stoneware. More 
cristobalite does mean that there is a greater thermal 
contraction later in the cooling between 300-200°, with 
the greater risk of pots cracking if the kiln is opened 
too soon. 
HOW MUCH IS ENOUGH? 
This question, appli ed to t~e silica content of a 
po rcelain clay, cannot be answered simply in a 
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quantitative way, but only through an understanding 
of how the materials, the recipe, the firing, and 
the potter's understandirg are all integral parts of 
one relationship. 
MAKING A PORCELAIN BODY: THE MATERIALS 
The material s generally Lsed by studio potters for 
making porcelain are few in number , varying little 
from china clay, feldspar, quartz and bentonite. 
THE CLAY: For making porcelain which is really white, 
English china clays are ~robably the best in the world. 
They are very low in iron and titanium, and also very 
low in plasticity. I have used three different china 
clays for making porcelain bodies: Standard Porcelain, 
Grolleg and Treviscoe. All come from English clays in 
St. Austell. At times I have been more partisan to 
one than another, and well might be again, but at the 
moment I don 't think that any i s unequivocal ly superi or. 
It's the recipe that matters, and how it is used. 
B~ll clay, tempting to use because of its plasticity, 
is better left out unless you are content with white 
stoneware. I have never seen a translucent ball clay 
body. l don't really knod why, but I suspect the iron 
and titanium content. 
Fireclay, I have been told, can be used to make por-
celain, but only in those parts of the world where a 
firec lay low in iron and titanium is available. l do 
not know of one in England, but in America there are 
clays called flint fireclay which might satisfy these 
conditions and combine with them a higher degree of 
plasticity than that of c~ina clay. 
THE FELDSPAR: The body-fluxes used in porcelain are 
generally added in the fonn of feldspar (and/or the 
related alumino-silicates Cornish stone. nepheline 
syenite, petalile). The reason is simple. The fluxes 
they contain are predominatly soda, potassium and . 
lithium (see note below) and these fluxes, the alkal1ne 
metals, have a long, slow, steady action in their 
melting. The other forms of these fluxes, such as soda 
ash and pearl ash are soluble materials and difficult 
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or impossible to use in a clay body. The other common 
f luxes, calcium and magnes ium, are sudden melters and 
are likely to cause instant distortion in the ware 
unless the firing is very precisely controlled. Thus 
they are better avoided like the plague, even though 
it might seem tempting to bring in some fine-grained 
silica through their silicate fonns, woll astonite and 
talc, or even wood ash. Bone ash, used in bone china, 
is best avoided for the same reason. It is calcium 
phosphate, and a sudden melter. 
A no te on lithium: lithium, the principal f l ux in 
petalite (as well as spodumene, lepidolite, etc . ), 
is a good supplementary body flux for both glazes and 
clay bodies. If used in significant quantities, 
however, it might create difficulties because of the 
unique physical properties of fired lithium-
silicates. These qualities, which include the 
channing contradiction in terms called negative 
expansion, are not within the scope of this article. 
THE QUARTZ: Additional silica is usually added to 
the porcelain in the form of flint or quartz. There 
may be some difference in which of them is used 
because flint converts more easily to cristobalite 
than quartz does, but the main consideration is that 
it be extremely finely-ground. (Singer refers to 
325 mesh silica as "a fairly coarse form".) The 
finer the silica, the better for the glass forming of 
porcelain. However finely ground it is, it will have 
no more plasticity than wet sand. 
Coarse Body Quartz is better left to the formulation 
of earthenware and ti le bodies, where it i s used 
largely as a "filler", not as a source of silica. 
Of course. the ideal source of silica is clay and if 
the china c lays were high enough in silica, there 
would be no need for either quartz or f li nt. 
THE BENTOri!TE: ThP magic plasticizer. Bentonite 
is a clay with an extremely high plasticity and gives 
very marked improvement to the workabi 1 ity of a 
porcelain body, even at the low but usual addition 
of three to five per cent. The additional_workability 
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justifies the slight loss in translucency and the 
slight increase in colour. 
MAKING A PORCELAIN BODY: THEORETICAL MEANS 
There is no way to make one beautiful glaze or clay 
body by purely theoretical means. Whichever method 
we use, it can only, at best, tell us where to look. 
The exact quality of beauty evades analysi s and 
calculation, and is too subjective to show on a 
slide-rule. In the end~ all methods are empirical 
(experiment and observation) and this is a personal 
choice. 
At the same time, to reject any useful too 1 (such 
as glaze calculation) because it is too limiting for 
an artist is to cut the nose and remain faceless. 
The tools may be extensions of human consciousness, 
or they may be amputations- the choice is ours, not 
theirs. A knife, as a tool, is ;ndifferent to whether 
it is used to cut Madeira cake or the throat of an 
enemy~ The knife does not care, nor can it take over 
the soul of its operator. 
In making porce lain, the theoretical means are useful, 
but only to the extent of establishing one or more 
places to begin the process of experimentation and 
observation: 
Consider these five 
Silica 
(a) 78.19 
(b) 77.0 
(c) 70. 3 
(d) 67.19 
(e) 65.62 
analyses: 
Alumina 
16~24 
18.3 
23.36 
26.54 
28.36 
Fluxes 
5.57 
4.7 
6.34 
6. 27 
6. 02 
& Iron 
The first is suoer-oorcelain. the analvsis of a Chinese 
Ying Ch.ing egoshell porcelain, highly translucent. 
The second, (b), is a Japanese commercial porcelain, 
very hard and highly translucent, but less likely to 
distort than (a). (c), (d) and (e) are three por-
celains which I have used in England made from 
Eng11sh materials. 
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All of the analyses wil l produce vitrified, trans-
lucent porcelain between cone 8 and cone 10. In 
descending order from (a) to (e) they wi l l be more 
plastic and workable but less vitreous and t ranslucent 
with more incli nation toward crazing un less they are 
fired very slowly. Thus the working properties and 
the f ired qualit ies are in some opposi tion to one 
another, and it is qui te true to say that the more 
plastic the porcelain body the longer it must be 
fired. 
It is a fairly simple matter with a slide-rule to ca]-
culate recipes to fit these analyses. A little 
variation in the silica content will make little 
difference. I t is unlikely that you will achieve a 
body that can be thrown with ease unless you include 
two to five per cent bentonite in every recipe. To 
diversi fy the fluxes by using a number of different 
fe ldspars and alumino-si licates 1~ill likely improve 
the fl ux ing of t he body, but as most are higher in 
alumina than fe ldspar ( relative to the fluxes) they 
wi ll also diminish the quantity of clay in the recipe. 
Above all th ings , use the finest-grained silica whiclli 
you can obtain and soak the fi ri ng as long as you can 
endure . If you use simple, clear, transparent por-
celain glazes they will bring out the best qualities. 
rrf the body has a high degree of translucency i t is 
surprising just how glazes can be which are at the 
same time highly coloured . It is not colour which 
makes glazes opaque. 
MAKING A PORCELAIN BODY: EMPIRICAL MEANS 
If the chemistry 111akes you nervous, a porce 1 a in c 1 ay 
body can be made by empiral means. As a beginning, 
take thi s recipe: 50 China Clay, 25 Felspar, 15 
Quartz, 5 Bentonite. Fire it. It is quite low in 
s ilica and the glazes will li kely craze. If they do, 
i ncrease the quar tz in the body until the glazes 
fit . The recipe will be un 1 ike 1 y to take more than 
25 parts quartz. If the firing cycle is short , so 
much quartz may be needed that the fired body wi 11 
begin to look "dry" and plaster-like, although the 
body may be trans lucent. Thi s i s an indication t ha t 
the recipe has run out of fluxes, and you must slowly 
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and carefully raise the feldspar content. A rough 
method, it is a perfectly workable one, and has the 
advantage of matching the available naterials and the 
existing firing cycle to the recipe. 
Assll!ling that the porcelain recipe is nearly right, 
with approximately the right balonce of si11co, 
alumina and fluxes, and that the glaze or glazes are 
themselves well-balanced, a long firing with fine 
silica will result in the maximum silica glass and the 
highest degree of vitrification and transl ucency. If 
crazing occurs . the recipe calls for: more silica for 
better fit but likely loss of vitrifi:ation and 
translucency (c01111l0nly called "V and T") or finer 
silica or longer firing for better fit-;naintaining or 
gaining in V and T. 
If it ~hivcrs (or sp1ral-<:racks, or shatter·~), it 
needs: less silica for better fit with gain of V and T 
or coarser silica or shorter firing for better fit with 
loss of V and T. 
NOTE: the addition of feldspar, often advised as a 
cure for shivering, etc. will work on·y i f the body 
is already underfluxed. Thus it often works well in 
stoneware bodies, but in porcela1n is more likely to 
cause a sharp increase in distortion. 
Tn rut the same kind of information the other way 
around: assumi~g that the porcelain recipe is nearly 
right, etc. the following are the 1 ikely symptoms 
resulting from: 
TOO MUCH CHIAA ClAY - lowered V and T, a tendency 
toward dull qualities in both body and glazes. 
TOO 11UCH SILICA- less V and T, dry surface, sugary 
look, tendency toward shivering. 
TOO MUCH FELDSPAR - Slumping or over-distortion very 
glassy, tendency toward crazing. 
TWO PORCELAIN GLAZES 
Here are two recipes for "conventional" well-fitting 
porcelain glazes which will fire between cone 8 and 
10 in most kiln cycles, producing smooth, bright 
glazes. The first is Salvetat's Modern Chinese 
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Porcelain Glaze, which has an ultimate analysis of: 
silica 68, alumina 12, lime 14, soda/potassium 6. 
39.6 FELDSPAR 
21.5 WHITING 
9.7 CHINA CLAY 
29.1 SILICA 
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14 
7 
2D.5 
31.5 
FELDSPAR 
BALL CLAY 
CHINA CLAY 
WHITING 
SILICA 
If these glazes craze on any clay body, in this 
temperature range, it is extremely unlikely that it 
is caused by the glaze. 
24 
CERAMIC TOXICOLOGY 
~·ait2d by ;~az·ct"' ". 4le:cander 
Considering the number and va r'ety of ceramic materia 1 s 
avai lable to the contemporary potter, it seems inevitab 
that ~omP of them would be toxic . A surprisi ngly 
large number are, but more dangerous to the potter are 
the ma ny materials which cause pulmonary disorders when 
inhaled. These are seemingly inert and benign material~ 
and cause no immediate effect. Symptoms are slow to 
develop and, as a rule, there is no dramatic change 
in a short period of time. Herce the person affected 
may not realize the illness until it has caused perma-
nent damage. The results of sLch damage are often 
irreversible, and the result is permanent disability. 
Materials in th is categot·y are considered in the first 
sect ion of this paper. 
A number of materials are actually poisonous to the huma 
system and many are dangerous in one way if inhaled 
and another if ingested. Many are deadly. These are 
reported in the second section. 
NOll-TOXIC MATERIALS 
Many of the materials used in ceramics are not poisonous 
in that they may be taken internally with no detr imental 
effect. The danger in thesE materials lies in the 
damage they may bring to the lungs if inhaled. As a 
rule, one exoosure is not parti:ularly dangerous, but 
repeated exposure compounds the build-up and very seriou 
effects indeed may result. Silicosis, long recognized 
as one of occupational diseases associated with pottery 
and other dust producing industcies, is a classic 
example. It is contracted afte• inhaling finely ground 
silica dust. Usually an exposure of ten to twenty years 
is needed to produce really severe symptoms, but dis-
nbi 1i ty has been •·eported o.fte•· only six months exposure 
Factors regulating the length o: exposure necessary to 
produce symptoms are the concen:ration of silica dust in 
the air and size of the silica particle. The higher the 
concentration and the smaller the particle size, the 
shorter the period required to contract noticeable 
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symptoms of s ili cosis. 
Silicos is, in and of itsel~, is rarely fatal, but those 
havi ng silicosis are more susceptible to other pulmon-
ary diseases and are less likely to survive potentially 
fatal di seases such as pneumonia due to their already 
weakened condition. The pathological evidences are 
nodulation and fibro5i5 in the lungs. The externa l 
symptoms are shortness of breath , chronic cough, 
pain in the chest and especially decreased vital 
capacity or, i n lay terms, decreased abi lity to perform 
work requi ring physica l exertion. 
Unfortunately, t he damage to the lungs is permanent, 
and so the disabi l ity i s ai so permanent. Medica l 
science can offer a certain amount of reli ef by treating 
the symptoms, but no treatment for the di sease itse 1f 
has ever been proved effective . As a rule when silicosis 
is diagnosed, the patient is urged to remove himself 
from further possible contact immediately. Past middl e 
age, when sil icosis is most frequently diagnosed, it 
is very difficult to change jobs , particularly when a 
complete change i s the only ansr~er. The mental distress 
brought on by an enforced career change in la ter life 
may be worse than continue~ exposure at a reduced rate. 
Almost any of the non-soluble materials in a pot shop 
will produce symptoms s imi ·a r to s ilicosis in varying 
degrees of severity . Some even produce diseases 
common enough to be named . Materials dangerous if 
inhal ed, but otherwise non· toxic, wil l be discussed 
in the fo llowing section . 
AZwnina produces a disease known as aluminosis. To 
the layman , it is practically indistinguishable from 
si licosis, with shortness of breath, cough, decreased 
vital capacity and chronic bronchitis being the chief 
symptoms. Like silicosis, there is no cure, but some 
remission of symptoms can sometimes be effected by 
compl ete remova l from further exposure. 
Asbestos fiber is a double threat in that it can cause 
skin irritation and "asbestos rtarts" if it punctures 
the skin and causes fibros's of t he lungs if inhaled. 
Again, no cure; t reatmen t can on)y hope to reli eve the 
symptoms . 
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The thrown pots were set aside to stiffen, while 
massive slabs were formed, to be converted into 
wall sculptures . large pieces of burlap and a few 
thirty inch squares of plywood, plus a variety of 
objects found around the work area were the tools 
employed. An imaginative use of coloured clay 
inlays, dry kaolin surface patches, carving, 
scraping, folding, cutting away and adding to 
were a-1 executed with free abandon. A running 
commentary of all sorts of philosophical ideas, 
and details of technique methods whi le the pieces 
were in the drying stages, accompanied these 
demonstrations. 
After a welcome lunch of Greek salad and wheat 
rolls, the previously thrown pots were brought 
forth and brutally altered into sculptural 
forms. Droppi ng pots from a height , pounding with 
wood slabs, paddling, cut ting off l arge areas -
all were accompanied by comments en f iring 
me thods. The clay used was a mixture of 40 
lincoln fire clay, 30 grog, 10 bal l clay, 
20 talc. Soldner stated that he j udges 
temperatures by eye and fee l , according to 
glaze used and fini shed result desired, 
sometimes several firings employed, keeping 
always in mind t he essential mean ing of raku 
being "comfortable" -when you feel comfortable 
and right about your piece, then i t is fi nished. 
A very personal fee ling. 
Emphasis was made on the ever-effective principle 
t hat discipl ine gives f reedom , and f reedom 
must i n turn be controlled in order to know when 
the time i s right to consider the piece finished. 
The afternoon session concluded wi th an outdoor 
demonstrat ion of his newly-modified oil burner, 
s t il l in the experimental stage, and promising 
to be a most efficient, simple, compact piece 
of equi pment capable of servicing a wide scope 
of f i r i ng requirements. Further details will 
be ava i lable direct fr om the Soldner workshop 
at Aspen as soon as this tool is ready for the 
market. 
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Tin oxide causes a white pigmentation of the 
some nodulation but rarely goes beyond that. 
the pulmonary function remains normal except 
slight cough and some shortness of breath. 
lungs 
As a 
for a 
and 
rule 
Host of t he materials li sted above have been in coiTIIlOn 
usage in the ceramic and other industries for years. 
It stands to reason that diseases and disorders directly 
traceable to them would have been discovered and 
documented by now. But what of the many newer material s 
which are not l isted? Is inha led nephe l ine syenite 
any less dangerous than feldspar, or bail clay less 
debilitating that kaolin? One can only doubt those 
conclusions. Surely any parti culate substance in 
sufficient concentration would cause some effect on 
the lungs, perhaps even to the extent of causing 
diseases and disabilities such as listed above. 
It is important to note that there is no known positive 
cure for any of these pulmonary diseases. The treat-
ment most usually suggested is "symptomatic and 
supportive", meaning that the best that can be done is 
to offer some relief from the miseries of the symptoms 
and support the rest of the system to produce as good 
a state of health as is possible. More research has 
been carried out on si l icosis than the other named 
diseases due to its prevalence particularly in the 
mining industry and some effort has been made to treat 
the actual disease rather than simply t·elieve the 
symptoms. Positive pressure breathing designed to 
increase lung capacity and various decongestants have 
been tried, but the results so far have been incon-
clusive . 
In every case, the preventive measures for these 
diseases list dust control measures as being of para-
mount importance. "Adequate ventilation" usually heads 
the list; filter respirators are often suggested; and 
under severe conditions, "wet methods" (meaning that all 
materials are kept damp at al l times) may be called 
for. At the very least adequate vent fans should be 
installed in any area using these materia ls. Almost 
equally important is some provision for cleaning floors 
and work areas by a method other than a dry broom. 
Regular hosing is the ideal. 
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TOXIC MATERIALS 
Many ceramic materials are dangerous not only for 
the physical damage they may do in the lungs and 
respiratory tract, but also for purely toxic effects 
caused by absorption into the system by whatever means. 
Some, such as lead and arsenic oxides, have long been 
recognized as dangerous to life but a surprising 
number of seemingly benign materials are toxic, some 
dangerously so. 
Lead poiso~ing has long been regarded as the classic 
potter ' s disease. By the late 1700 ' s, movements were 
underway in Europe which would bring regulations on 
the usage of lead glazes. Today nearl1 every country 
i n the Western world has stri ngent rules regulati ng 
l e~d glaze:. in i11du:.Lr·y. The drtist potter remains 
one of the few as yet unaffected by su:h regulations 
- a freedom which also makes him susce,tible to the 
very dangers they were designed to pre·1ent. 
Unfortunately, nearly all lead compounds, with the 
exception of certain frits, are poisonous. White lead, 
the usuallt preferred material for raw lead glazes, 
i s no less toxic than litharge or red lead. 
Lead is classed as an accumulative poison and may be 
stored for years in the bone structure. Fortunately, 
only about one-half of all lead taken into the body is 
absorbed and much of that is later excreted. Even so, 
the fatal dose of absorbed lead has been determined 
to be as low as one-half gram. 
Inhaled lead is relatively more dangerous than ingested 
lead and the symptoms appear more rapidly. Acute 
poisoning ~rom inhalation has been known to cause 
death after only two days of exposure. Symptoms are 
characteristic of many other forms of poisoning: 
abdominal pain, vomiting, black stools and diarrhea, 
retention of urine, collapse ard, in terninal cases, 
coma. 
The aspect of death aside, chronic poisoning is worse 
in its effects than acute forms. There are a variety 
of symptoms including lassitude, loss of appetite , 
29 
weakness, headache, constipation, stomach pain, etc. 
All of this, unpleasant though it may be, i s nothing 
compared to the fact that brain damage may a 1 so be 
occurring. About 251 of all those who incur brain 
damage as a result of lead poisoning die as a result 
of it. Most of those who survive show permanent men tal 
deterioration. Even less severe cases require one 
or more years for complete recovery. 
lead, however, is a known threat, and hence ~erhaps 
less dangerous than some of the other material s used, 
but not recognized as toxic. Arsenic and barium 
compounds (discussed bel ow} are also known dangers. 
Arsentc trioxide is the commonest form of arsenic 
used in ceramics and is certainly one of the most 
dangerous materials ever found in a pot shop. Most 
literature on the subject of arsenic poisoning refers 
to criminal or suicidal usage or accidental poisoning 
from commercial rodent poisons. Arsenic i s occasionally 
used mf'dicinally as in the treatment of amoebic 
dysentery. Under these conditions, a certain immunity 
can be established. Personal tolerance to arsenic 
varies radically, but as little as 0.12 grams has been 
kn01•n ~:J be f d ta 1 . 
Symptoms of acute poisoning from inhaled arsenic begin 
with ht>'l daches and chest pain~ (particular 1 y a •·ound the 
heart}. After that, symptoms, regardless of manner of 
intake, are much the same. \~hen taken internally, there 
is usually a three to four hour delay before any symptoms 
are noticed. Mter that period, vomiting, severe 
diarrhea, and nausea begin leading to eventual collapse, 
coma, and often death. If inhaled, these are accompanied 
by a severe foamy cough. 
Chronic poisoning produces serious and lasting effects 
including anemia, cirrhosis of the liver, and kidney 
damage. Patients who survive as long as one week 
usually recover after a period of six or more months. 
Antinony trioxide tSb2c~. produces symptoms and results similar to arsenic in most ways. Although fatalities 
are rare, one and a half to three grams may be fatal. 
As with arsenic, recovery is slow. Acute poisoning has 
lasting effects due to heffiarrhages in liver and kidney 
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tissue. Survival for more than 48 hours usually 
indicates that recovery is possible. 
Barium ~arhonate is the usual source of barium in cerami 
usage. It, along with barium chloride and barium 
hydroxide, is partially soluble and may be a deadly 
poi son. If comp 1 ete 1 y absorbed into the sys tern, as 
little as one gram can be fatal. The first symptoms 
are tremors followed by convulsions and, in terminal 
cases, death due to cardiac and/or respiratory failures. 
Inhaled barium compounds are also dangerous. but are 
not usually absorbed into the system and, hence, not 
fatal. They produce "Baritosis," a form of pneumoconios 
associated with barite. 
Bery~tium compounds can be taken into the body by 
ingestion, inhalation, or through cuts. Cuts coming 
in contact w1tn beryllium compounds may become ulcer-
ated and require months to heal. Beryllium oxide is a 
strong sensitizer, and the dust may cause dermatitis 
similar to first and second degree burns. 
About one-quarter of all beryllium taken into the 
system is deposited in the bones and becomes permanent. 
Inhaled dust is by far the most dangerous. It causes 
a granulation of the 1 ungs and symptoms similar to 
silicosis. A single massive dose could cause death 
almost immediately, or the reaction may be delayed for 
weeks. Small amounts taken in over a period of time can 
produce pneumonia or allergic sensitivities. Again, 
the reaction may be delayed for up to fifteen years. 
BoP':.C c.;c;I, b m:c and :;,i':c- perbo:rate are all poisons 
according to Moeschlin. Fatal doses taken internally 
vary from two grams for infants to twenty grams for 
adults, but individual tolerances vary widely. A 
fatal dose could be absorbed through a cut or skin 
abrasion. An acute dose leads to vomiting, diarrhea, 
and sometimes collapse and hemorrhaging. 
Chronic poisoning can cause a variety of symptoms, 
including anemia, delusions, diarrhea, and skin 
disorders similar to psoriasis. 
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Cadmium oxide can be taken into the system by either 
inhalation or ingestion. The latter may produce 
symptoms in as short a time as thirty minutes. A massive 
dose could cause death, although this is very rare. 
The most usual form of absorption is through inhalation, 
which causes pulmonary lesions leading to emphysema. 
Damage to the liver, the kidneys, and bone marrow are 
al so proven by-products of caQnium poisoning. 
Carbon monoxide is a colourless, odorless, toxic gas 
that is a by-product of incomplete combustion of all 
sorts. In the process of firing ceramic kilns under 
reducing conditions , a certain amount of CO i s 
inevitable. Mos t of this exits through the stack and 
is dispersed into the atmosphere in non-toxic concentra-
tions. Kilns situated in small or unventilated rooms 
and fired ~lith considerable back pressure may exha ust 
CO in sufficient amounts to cause potentially dangerous 
situations. Concentrations as low as 50 parts per 
miilion can cause marked drowsiness and impaired 
vision. As the concentration increases, the symptoms 
become more severe and 1000 parts per million is 
considered lethal. 
CO is heavier than air and the concentration at floor 
level may be markedly higher than at ceiling level. 
The danger lies in carbon monoxide's affi nity for the 
hemoglobin in the blood, which is reported as 300 times 
as great as that of oxygen. All symptoms, including 
possible death, are a result of oxygen starvation . 
Simple precautions in proper ventilation will prevent 
accidental asphyxiation due to CO. 
Chlorine gaB i s one of the waste gases produced in a 
salt glaze kiln. Its dangers have long been known. 
Chlorine poisoning is rare in any case and the likeli-
hood of a damaging dose while firing a salt kiln is 
very remote. Even so, care should be exercised, 
since personal tolerances vary and as little as one 
part per million in air can have an effect. A heavy 
dose causes the formation of HCl in the lungs, accomp-
anied by acid corrosion of lung tissue. 
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In no case should a salt kiln be built and operated in 
a small, tightly closed room. Even large structures 
should be equipped with a suitable vent fan. 
A variety of chromium compounds, incl udi ng potassium 
bichromate and chromic acid , are known to be po isonous. 
Inhaled chromium compounds lead to acute pneumon1a and 
are definitely associated with some forms of lung 
cancer. The most usual form of absorption i s inges tion 
and a fatal dose has been variously reported at from 
one-half to five grams . In a case of acute poisoning 
the patient suffers severe stomach pains, bloody diarrhea . 
vomiting, kidney damage leading to retention of urine, 
and usually dies in a state of complete collapse. Those 
who survive this stage usually die within ten days as a 
result of uremia. Even contact can be dangerous, 
since chromium i s i rritating and destructive to all 
ce 11 s in the body. 
Cobalt is an important trace mineral in the human 
system, but overdoses can cause an imbalance leadi ng 
to irritations and al lergies. 
Coppel' is rarely involved in poisoning and only copper 
sutfate and verdigris is considered dangerous. Neither 
is commonly used in ceramics, nor do they offer any 
advantages over the more usual oxides and carbonates 
and should, therefore , be avoided. 
Copper sul fa te can cause death in a matter of hours 
in surprisingly small doses. It causes partial des-
truction of some vital organs. 
Ferric chloride i s not fatal , but can cause gastric 
upset. It can also cause a permanent discoloration 
if in contact with abraded skin. 
Per>roous sulfate on the other hand can be fatal and 
should be avoided. 
Inhaled h·'>1 ~h~·,--:aca may lead to acute pneumonia and 
has definitely been associated with some forms of 
lung cancer. 
Lanthanw" is little used 1n ceram1cs; it is quite rare 
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in other industries, also, and consequently little is 
known about it. It has been associated with headaches 
and nausea and should be used with care. 
Lithium carbonate is partially soluble and when ingested 
may cause severe lesions in the bone marrow and symptoms 
similar to pernicious anemia and leukemia. It is 
usually not fatal. 
Manganese diox-ide is more dangerous than is commonly 
thought. It can be absorbed through either inhalation 
or ingestion. It is an irritant and may cause an over-
growth of the connective tissues in the brain and 
degeneration of certain of the motor functions of the 
central nervous system. Inhaled r~nOz gives rise to a 
variety of difficulties including sta111nering speech, 
muscular discoordination, paralysis, and spastic gait. 
All may be permanent. Three months to two vears exposure 
is sufficient to cause any or all of these. 
Comp 1 e te cures are rare, due to the brain damage 
involved, but the progress of the disease may be 
successfully halted. 
Only massive doses of !·folybdemQ'l co~r:cunda are toxic. 
Repeated small doses are apparently harmless, since these 
materials are readily excreted from the body. 
Due to their scarcity, not much research has been done 
on Rare Earths, but it is known that ael'ium., yttJ•ium, 
lanthanwn, proeseodt;mium, and neodymium a 11 have some 
toxic effects. 
Most seleniW'I c:ompounde are poisonous, but selenium 
dio:x:ide is one of the most dangerous. Even simple 
contact with the skin can cause serious burns. Acute 
poisoning is similar in its symptoms to those of arsenic. 
All thaZZium conrpounda are poisonous. As little as 
one gram of ingested thallium may be fatal. Thall ium 
compounds are used as rat poisons and dipilatories. 
They are rare in studio ceramics and, considering the 
dangers involved, are best left alone. 
Vanadium pento:x:ide is absorbed by inhalation. The human 
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body shows very low tolerance, and as little as one 
microgram per gram of tissue causes serious disturbance~ 
It has been connected to emphysema and severe irrita-
tions of the nasal and bronchial passages, leading to 
a chronic cough. 
Zinc oxide has been reported as being toxic, but these 
are in older treatises and the effects cited are more 
likely to have been from contaminations from lead or 
mercury. Even so, ingested zinc oxide may cause 
temporary illness . 
C0.'11EIHS 
This treatise does not presume to be all-inclusive. I 
have gleaned the information from the bibliography 
which follows. 
My concern is that some of the materials used in con-
temporary ceramics are not used in other industries and 
may not have been completely investigated. All of 
this points to the fact that all materials should be 
treated with respect. Every effort should be made to 
avoid ingesting ceramic materials, particularly those 
used in glazes. Smoking or eating in glaze labora-
tories should be discouraged and great care should be 
taken to clean hands and clothes before meals. 
Perhaps even more important are complete dust-control 
measures. Potteries are inherently dusty, and it has 
been demonstrated that the dust from a wide variety 
of materia l s can cause permanent pulmonary disorders. 
Frequent sweeping with a dust-collecting compound, 
or, perferably, hosing the area often will help. Clay 
mixing areas should be wel l ventilated with a fan 
capable of moving sufficient air to prevent a dangerous 
concentration of ~olid par tirlP~ in the ~ir 
Considering the fact that a cure, i.e., complete 
remission of symptoms, is often impossible, adequate 
oreventative measures are most emphatically needed. 
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AN OPE~~ LETTER TO THE CERAMIC ARTISTS OF CANADA 
Dear Potters, Ceramic Artists or whatever we call 
ourselves orivately or generally: 
From time to time each of us examines the success of 
our rela tio nships with our companions; this immediately 
leads to a consideration of the value of organ izations. 
The fact that artists may be served by organizations 
has been amply demonstrated . The success of organiza-
tions such as the Canadian GLJild of Crafts (Ontario), the 
Alberta Potters' Association and the Metiers d'Art due 
Quebec are examp les. Success has been possible because 
these people have had the wisdom to adapt to current 
needs or thPy have formed recently with current needs 
clearly in mind. The Canadian Guild of Potters has, 
in the statements that have appeared in the Nov/Dec 
and Jan/Feb issues of Tactile! demonstrated wisdom in 
cnoosing to adapt. The expressed needs of Canada ' s 
potters are their only guide to t he form that any 
ad~ptation can take. 
The accompany; 1g 1 etter by the President of the Canadian 
Guild of Potters describes the wish and intent of the 
Guild and the ro le 1 am to p1ay in attempting to accompli 
these. This undertaking 1.-1ill be neither simple nor easy 
and if it is to be brought to a reasonable and useful 
conclusion, I and my as yet unselected committee \-sill 
need all of the support and facts that we can get. Due 
to the nature of the Charter· of the Canadian Gui 1 d of 
Potters, we will be responsible to every clay and glass-
•.oJorking artist and craftsman in Canada who \'lishes to be 
included, whether or not she or he is a member of the 
Gui 1 d. Ho\'lever, vie are confined by the very rea 1 
limitations of time, distance and money; we cannot talk 
to everyone. We will direct our discussions to those 
people who already re present some sort of bringing 
together or organization. Directing members of the 
Alberta Potters• Association and of the r etiers d'Art du 
Quebec are obvious candidates, but there are many others 
less specif1ca11y related who are equally representative. 
I know it sounds arbitrary and authoritarian; I hope you 
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will understand. In a very real sense we are starting 
all over again from square one; we will have to feel 
our way. 
For those who are not Gui ld Members and for those 
Members who are remote from the day-to-day actions of 
the Guild, a review of the circumstances leading to 
this situation is in order: 
The purpose of the Charter of the Canadian Guild of 
Potters is to provide a means of taking care of the 
needs of the ceramic artists of Canada. It is as simple 
as that. I don't know how long this charter has been 
in effect. but it was a well established entity when I 
first became a member in 1941. At that time, it was 
entirely appropriate that it be a Toronto based organiz-
ation; that is where it was happening. The Constitution 
of the Guild and the working organization were designed 
to accommodate the existing facts. They worked well. 
Subsequently, the facts have changed. The phenomenal 
development of ceramics across Canada during the past 
twenty years has made it increasingly difficult for the 
C.G. of P., based in Toronto, to live up to the require-
ments of its charter. The executive, having no direct 
working relationship with the Members in remote regions, 
was cut off from much needed sources of help and financing. 
Those in Toronto who were willing to work towards 
national goals were both ove~~rked and handicapped, 
and of course, unrewarded. Local funds had to be 
depleted to support failing national objectives. By 
1972 it had become clear that the Guild as a national 
body was breaking up; the demands were too great, the 
rewards too small. There was no enthusiasm left. The 
Guild could no longer lead the growing regional groups, 
and it could no longer form a viable national executive 
body. It was time to question the existence of a 
"national" concept. However, the Charter of the 
Canadian Guild of Potters is much too good by current 
standards to be abandoned. But what can be done about 
it? As I said at the outset, it's back to square one. 
Let's start at the beginning. 
Again: The purpose of the Charter of the canadian 
Gui l d of Potters is to provide a means of taking care 
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of the needs of the ceramic artists of Canada. If 
they have no needs that a Guild can serve, the Guild 
concept should be dropped. There is absolutely no 
justification tor a machine that does not serve. But 
i f there are needs, then there is a need for the Guild, 
and it is up to us to find a way to rna ke it work. We 
shoulrl he aw•rP th•t t.hP w•y th,;t. wP find wil 1 ~urPly 
become obsol ete itself in twenty years or so. 
(Like Sterne, I sense my readers straining to communicate 
with me as I write. I hear them crying out "But we now 
have the C.C.C." This i s not the place to answer that, 
but please think and keep your options open.) 
No group of a dozen or twenty people located in one 
place, no matter how dedicated they may be, can take 
care of the needs of working groups 1000, 2000 and 
even 3000 miles away in other provinces or regions, or 
even i n other cultural sett ings. Significance and 
real ity get los t along the way. And it ta kes a very 
devoted person to go more than 200 miles to meetings 
of even the greatest importance. There may be as many 
as eight or ten natural re9ions in Canada, requiring 
a hundred or more willing people su"ltably distributed. 
Financing almost demands S•)me sort of regional autonomy; 
[won't go into the details here, but it is much eas ier 
to get local financing for local undertakings than it 
is for a central group to get financing to distribute. 
Most of the needs of >lorking artists are immediate and 
local; only from time to time is there a need for a 
national body to deal with problems and requests of a 
broader nature. If a 11 of the potters in Canada belonged 
to strong regional groups the need for a national 
organization would be greatly reduced. I have proposed 
a Canadian Guild of Potters Executi ve made up of 
representatives of active working groups; its sole 
purpose >IOuld be to take care of those broader ranging 
needs and services requested by the regional memberships. 
The need for i ndi vi dua 1 C. G. of P. M<?mber-shi ps is in 
doubt except in the case or isolated inaividuals. 
I think we already have examples to indicate ho>l it 
I<Ould ~1or-k; the Alberta Po t ters' Association is a strong 
and entirely independent yroup, yet it feels it would 
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benefit through association with a national body. 
Co11111uni cations and co-operations with their counterparts 
in the rest of Canada would be greatly enhanced; joint 
attacks on common problems would be made possible. 
The potters of Ontario will be in a similar position very 
shortly. In Quebec the potters have been well organized, 
i ndependent and able to take care of their own needs 
for some time; as their needs expand a national body 
will prove useful. The Maritimes, which I think may 
include Newfoundland in this reference, have demonstrated 
that they can corrbine to form a viable working body 
and the potters recognize generally the usefulness of 
broadening communication. The potters of Manitoba and 
Saskatchewan are separated and scattered so they have no 
broad formal associat ions, but I think I know them well 
enough to know that they will find a way to be included 
if they think it will be useful to them. British 
Columbia is experiencing a very stronQ surge of ceramic 
activity, this is throwing the organizational alignments 
into a state of flux; however, this is not likely to 
stand in their way. 
I have accepted the responsibility of gathering together 
and heading a committee of capable representatives of 
the ceramic artists of Canada, to examine this proposal 
and any others that are submitted. We will then present 
the plan that represents the truth of the matter. The 
Guild has committed itself to act on that truth. I 
admitted at the outset that this would be neither 
s i mple nor easy. 
I should point out here that the problems of financing 
and of the diplomacy of representation are considerable. 
Financing of this sort of thing is not presently 
available in all provinces, and provinces do not join 
in contributing to co111100n financial pools. Financing 
may be irregular for a few years. The assigning of 
representation will be accompanied by some distressing 
politicking. We will simply have to resolve those 
problems as they arise. 
It should be recognized that the committee may find 
that the clay and glass working artists of Canada do 
not want a national organization. That would be as 
valuable as any other finding; we are after all simply 
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searching for the truth so that it may be given 
rea sona b 1 e form. 
Even though the committee will be seeking the ass1stanc 
of a limited number of selected people we need and 
welcome the views of any of you who have convictions 
and who will take the time and trouble to commit them 
to papel". 
Letters should be addressed to me at: P.O. Box 15, 
Medicine Hat, Alberta. We ~·Jill keep you infonned 
through "Tactilen. 
lL1ke 0. L i ndoe 
April 10! 1975 
canadian gu1ld of potters 
11 Catherine Crescent, Aurora, Ontario 
PRESS RELEASE - June 20th, 1977 
CERAMIC MASTERS CANADA - Progress Report 
On the 14th of March, the Canadian Guild of Potters, 
assisted by provincial and territorial associations, 
commenced distribution of a call for membership 
in Ceramic Masters Canada. Many applications have 
been received ~t the offices of Metier d'Art du 
Quebec. 
The Selection Committee, composed of Walter Drohan, 
Alberta; Ruth Gowdy McKinley, Ontario; and Maurice 
Savoie, Quebec will soon complete the first part of 
the evaluation. Work from the selected will be 
gathered for the fi na 1 eva 1 ua t ion in the Fa 11 . Anyone 
wishing further details should contact CERAMIC MASTERS 
CANADA, c/o Metier d'Art du Quebec, 4547 St. Denis 
Street, Montreal, Quebec, H2J 2L4 
Gordon Barnes 
President 
Canadian Guild of Potters 
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ON CREATIVITY AND THE ARTIST/CRAFTSMAN 
By Darlen~e Nair,ne 
Creativi ty, or the potential for man to create: , may not 
need to be defined in any theoretica l sense. However, 
for the speculative mind , a little theorizing on t he 
subject can both enrich one's personal sense of direction 
and offer some practical ins i gh t for the art ist or 
craftsman . 
Imagined images do not just materiali ze for no reason 
and to no end. They need a medium or context ifi which 
to ga i n meaning and they may need to be addressed to 
an audience either directly or indirectly. In other 
words, the image must find expression; for in its 
expression is its real i ty or mean ing. 
The act of express ion is a very personal experience 
whereby the individua l both initiates an idea and 
fol lows through ~tJith an activity. During this process 
the emergence of the image may be accidental, or 
spontaneous i n nature. An example would be where work 
begins on one idea and ends up with an entirely different 
result. On th~ other hand, the image may ~ erge from 
a contrived, or methodically controlled activity, 
whereby the end result is predicted from the beginning 
and a series of proven techniques followed. Either way 
an image is caught in the expression and recorded in 
our conscious processes. 
It i s toward this transitiona l act of expression that 
I direct this exposition. 
The antonomy of an individual and the resultant mastery 
of his craft is directly related to the totality of 
commitment with which he initiates the association of 
himself and his resources with the particular medium or 
si uat1on he finds imself in. fhe medium n·ay l>e 
materia l in that it has physical properties such as 
clay, fibre, wood, or stone, or it may be abstract in 
that i t uses the context of a symbolic fonm, such as 
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music, poetry or nathematics. The indulgence or emersion 
of self into any nedium I necessarily call 'exposure". 
In the creative process it is tlwouyh exposure to a 
medium that sparks the confidence to reveal those 
very personal touches. In time, as competence develops 
and increases, a level may be reache·d in which the work 
becomes a complete statement, or signature of character. 
This brings us to an aspect of creating that is most 
often overlooked. It is the question "why do we 
create"? Before answering that question, l th.ink 
another closely aligned question should be asked: for 
whom? Too frequently the audience is either neglected 
or misconstrued. 
For the highly creative artist, awareness of the audience 
can be a prime lll)tivating factor; whether that audience 
be real or imaginary (idea), whether they respond or 
not. It seems to ~e that the mirror of the audience 
provides the feedback whereby inner reflection and 
contemplation are possible. The artist can then move 
from the inside to the outside of his involvement. In 
other words, he can stand back and look with some 
objective honesty at his work. This makes the individual 
artist or craftsman a participant in a dynamic creative 
process. Images a~i se beyond control and are realized in 
the work. In effect, the creator becomes both actor and 
audiPnr.~; dramatic doar and ob$erver. 
For the art1st/cra:tsman it is a kind of individual 
technique or signature well developed which enables 
him to feel emersed in his work while maintaining a 
knowledge of outsice standards both in the contemporary 
world and in the history of the discipline. To go 
beyond what has been said and done should be a creative 
objective. Our responsibility goes beyond mere survival 
in a contemporary world. Individual s involved in 
creative pursuits are responsible for setting standards 
and establishing new values. These standards and values 
are directly tied in to a greater continuum, an 
evolutionary one. The evolution of our consciou~ncss 
is in a large sense dependent on the dynamics of 
creative expression and the nature of this evolution 
is a spiritual one. 
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porcelain, 1976 20" H. 
A WORKSHOP WITH RUTH DUCKWORTH 
Revie!Jed by Johann Po Zbel'g 
The Gui ld sponsored a workshop with Ruth Duckwort h at 
the home of Sheila White on June 11 th . The Whi tes' 
home and garden provided an idyl l ic set ting for a 
workshop which was a rare opportunity for potters to 
meet with and learn from one of the world's most 
creative and successful ceramic artists. 
Mrs. Duckworth has retired from teaching, leaving 
the Chicago University th i s summer, and plans to "live 
from her own work". She came to England in 1936, a 
refugee from Hitler ' s Gennany. At the Liverpool 
School of Art her first studies were in painting and 
sculpture. At one time she earned a li ving carving 
tombstones, and in 1g40 toured England wi th a travel ling 
puppet show she had helped to organi ze. Duri ng the 
war a two year stint in a munitions factory resulted 
in a breakdown in her health, and she returned to 
sculpture. In 1953 a search for suitable glazes for 
some sculptured panels led her into the study of 
ceramics. For a few years she made tableware from 
stoneware clay, achieving standards of design and 
nuality that have never been equalled in England. By 
the 1960's she was moving back to sculpture and came 
to the Chicago University as Professor of Ceramics. 
Many of us are familiar with her work, if only from 
the fine illustrations in the many good books about 
English potters. Her name evokes a vi sion of exquisite 
porcelain sculptures, poised in space, giving the 
impression that at any t1me they may move and grow. 
Space is the key word in describing Ruth Duckworth's 
works . The space between and around the forms is an 
integral part of each piece, whatever its size. But 
in a n~re subtle way they interpret the Space Age in 
which we live, giving it great beauty and meaning. 
They bring to mind the magnificent photographs that 
the astronauts captured for us in their flights to the 
moon. Some have a frag il e, unearthly quality, but 
others look as aged and eroded as the Moon itself. 
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For us she demonstrated the making of "pinched" 
porcelain goblets, skil lfully joini"g the bowl and the 
stem. In her studio , she prefer s throwing the bowl and 
pinchi ng the stem. Then she showed us a fascinating 
way of using coils. Thin coils of different coloured 
clays were arranged in a variety of patterns to form a 
rectangular slab. This panel was sponged l ightly and 
over i t was placed a thin s lab of c~ay slightly larger 
in size. The two were rolled together to bond them, 
trimmed and attached to a wide circular base. After a 
coil inside anchored the wall to the base, the wall was 
paddled. In firing, some of the coiled areas may rise 
free of t he flat inner slab providing further interest 
to the textured surface. 
To watch this small, confident woman working with the 
clay, controlling it with effortless ease, watching 
the piece growing under her hands like a l ivi ng 
organism, was fasci nating. There was the silence one 
experiences in a Concert Hall, the absolute attention 
~c:corded a great artist. 
Her demonstration was , nevertheless, preci se and 
practical. She expla ined the int r icacies of adding 
coloured oxides to wet clay (deduct 30% of the clay 
weight for water content!}; the need for wedging the 
dampened oxides in slowly and carefully ("It will get 
you in the eye if you don't"}; the importance of 
careful, slow drying for slab ware, and h01~ to finish 
the top by fo lding a paper towel over the edge and 
pinching lightly. 
Although Mrs. Duckworth says that after thirteen years 
she is still "un-American" and cannot turn a workshop 
into an entertainment with a running commentary and 
clever remarks, she did amuse us with many little 
anecdotes about her life as a potter. 
The collapsing sculptures, the theft of a favourite 
piece from her studio courtyard, the impossible time 
l imits for fini shi ng commissioned works, struck a 
svmpathetic chord in us all. Her idea of making pots 
from tiny coils .... "It's as easy as knitting," she 
said, "I' 11 do that when I'm too old to do anything 
else." .... appealed to those of us who feel the years 
starting to s l ow us down. 
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She showed slides of her work, some done several years 
ago, and some just recently co~pleted. Of special 
interest were those showing the mural she created for 
the anteroom of the Department of Geophysics at the 
Chicago University. She desigred the whole unit, four 
walls and the ceiling, includirg the light fixtures . 
Sh~ do~s not use grout between the tiles as she feels 
it spoils the design. The edges of the tiles are a 11 
carefully ground to ensure perfect fit. She supervised 
the instal lation herself as she does with the assembling 
and placing of large outdoor sculptures. The latter 
are fired in sections and put together with metal nails 
and epoxy cement. The holes for the nails are put in 
the clay before it is fired and must be precisely 
placed. 
Slides of her famous candelabra were a delight. Her 
sense of equilibrium is remarkable and these forms are 
so delicately balanced one almost holds one's breath 
when looking at them but they are perfectly stable in 
use. 
She says of herself: 
"l am in 1 ove with ~pdce; 
At the core of space is my home; 
Peace." 
Just before she left Chicago, Mrs. Duckworth had an 
exhibition at the Gallery of American Ceramics. For 
this event she collaborated witn the curator of the 
gallery in producing a well illJstrated catalogue which 
is prefaced by a shor·t autobiog•aphy. This is available 
by mail. 
COST: $4.95 un t i1 October 1st, 1977 ( SS. 95 thereafter) 
Postpaid, but in Canada add Sl.OO for first copy 
and 50¢ for each additional copv. 
ADDRESS: Ruth Duckworth, 
Exhibit A G~llery of Americon C~romics, 
1708 Central Street, 
Evanston, Illinois, U.S.A . 
. 60201 
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SHOJI HAMAOA ... A POTTER'S WAY AND WORK 
BY SUSAN Pf:'.'EIISON 
Published 1m Y.odansria J >!tel'>~ :ior.aZ _ ~ 1. 
Revieo>ed brj •'oharm PoZberg 
Susan Peterson, American potter and teacher, has known 
Shoji Hamada for twenty years. In preparation for the 
writing of this book, she spent four months in the 
house and workshop at Mashiko. 11rs. Peterson has 
observed with keen perception and sensitivity the com-
plex and sophisticated personality of the great potter. 
Hamada's singleness of vision, his enormous capacity 
for work, his organizational ability, his innate 
understanding of form and colour, work together in the 
perfecti ng of hi' art A great patience and quietness 
of spirit permeate his life. 
The rhythm of work at the pottery rol ls 3long like a 
quiet strecm. Everyone knows his job, down to t he 
little lad who keeps a bowl of steaming water ready at 
the Master's wheel, and the cushion plum)ed up ready 
for use. The firing of the big four-cha11ber kiln is 
a story in itself. Everyone does hi s pa"t and at the 
end of the firing cycle there is a co~unal celebration. 
The photographs, eighteen in co lour and 254 in black 
and white, are extremely interesti ng. One picture 
shows Hdmddd's tools which are nearly al· made by hand 
from materials available in the compound. 
Hamada's interest in antiques and his Museum House 
show another fascinating side o• his character. His 
treasures, ~athered from all over the world, include a 
collection )f chairs: The old house is en antique 
i tself, and was moved in pieces from another part of 
Japan to 11a;hiko and painstakingly restored. 
l~hile Hamada .. as in Tokyo for a big exhibition of his 
work he is shown as an astute businessman in 1•estern 
dress attendinq to his affairs. Most import.1nt the 
author shows us a wise man who has ~uch to offer us 
all. Oo read this book; it is not just about pottery, 
i t is about livi ng. 
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MAY CLAY DAYS 
By Dauid Zawaduk 
During the Genesis Spring Festival the Surrey Arts 
Centre hosted six Clay Days, two for children, two 
for old age pensioners, a Raku Day and a Pit Fire. 
Children's Day saw 100 kids each day journey down to 
Bear Creek to dig their own clay. Instructors showed 
them how to clean and wedge it, and form it into 
simple shapes. The pots were later fired and returned 
to the students. The Clay Days were fun and exciting, 
with the entire activity out of doors, a free atmos-
phere, and a lot of turned-on kids. 
A smaller group of senior citizens came out for their 
workshop. Those that did made very interesting slab 
pots with pressed doily designs oainted with oxides. 
These pots were later finished with a clear glaze and 
returned to the proud seniors. 
On May 11th, Jeanne Sarich conducted two raku firings, 
one with wood and the other with charcoal. Students 
from Jeanne's previous Raku Workshop had the opportunity 
to practice raku again, and the regular Arts Centre 
studen Ls had a chance to participate firsthand. •·tany 
very nice pots were pulled fron the kiln. 
On 1-lay 18th, David Toresdahl conducted a pit firing 
near the Art Centre. Jeanne Sarich, Bob Kingsc•ill, 
George Casprowitz along with other young potters 
participated in this event. Actual firing took about 
45 minutes - and was reduced with wet sawdust for 
about half an hour. We then rur. aged about in the 
ashes for our wares. Host of the ~10rk came out well; 
one glaze was slow in maturing and unfortunately 
every one of David's plates cracked. D~vid achieved 
some fabulous colour effects using bronze and silver 
dust. 
All in all the six days of clay activities ot the 
Arts Centre proved most interesting anc rewarding 
for all those involved and we hope next yeat· will be 
even bigger, better, ond more exciting. 
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